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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resin 
composition having high transparency to radiation, having excellent 
sensitivity, resolution, dry etching resistance, pattern shape, etc., and 
having small temperature dependence in heating after exposure. 
SOLUTION: The radiation sensitive resin composition contains (A) a resin 
comprising a copolymer of (meth)acrylic esters having an acid dissociable 
group- containing alicyclic structure represented by 5-t- 
butoxycarbonylnorbomyl (meth) acrylate and 8^- 
butoxycarbonyltetracyctododecane (meth)acrylate and (meth) acrylic 
esters having a lactone-contalning heterocyclic structure typified by 
compounds of formula (1) and (B) a radiation sensitive acid generating 
agent represented by 1-(3,5-dimethy|-4-hydroxyphenyl) 
tetrahydrothlophenlum perfluoro-n- octanesutfonate, 1-(4-n-butoxy-1- 
naphthyDtetrahydrothiophenlum nonafluoro-n- butanesulfonate or the like. 
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1 - t - :/ h + v';?7;l'd<^;l'X^ jl/S^^^tf 

[0 049] t.ic. rniB 1 -^il^T^b+Jl/Si Or«. 
t?yx.«. i ~:7*Pf;US. 1 - ^ ^;l':7'P t*;l/S. t- 
40 1. I -iy^^jvy'x2\:^)vm. \->t^)V^ 

1. 1 -5;^y^;b:/^;uS^S:^Cfsc<!:)5^r 
^2>o */c. Buis>'yji^s<hLr«. Fyy^ 

y F y x^ji/*^ y ji/S, i - yp 

y ;us, - i - >^p t"ji/i^ y )vm. f y - i 

-:7'pf;l/S^y >Fl/S, t ^;i/>'y;i/S, 

t -y^;Ui/y;i/a. F y - t -:/^;us^y;i/ 
:7*r.;ut;y^;i/t/y;i/^, ^ ^;Ui^:7 :i:xji/$xy 
F y ^^^txju^/yiUS^^r^tf^ciTj^i'c^^. 
50 $/c. HuiEyji/^jusior^. hy-p^5^;uy 
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^ JUS, h y 5 Jim. i - :/n tvut?y 

h U - i - r?*a tvuy;!/ ^ t - y^>»ut>y 

;l/ 5 ^ ^ Jbi^ - t - ^ ;US. h y - t 

[0 05 0 ] s/c. HuiBTS^JbSior^i. mtf. T 

>'^'^yJ^S. ^^^vu-iJiM^ ^y;^h-f;us. 

x>7>>j:.ji.a. ^;u^yjus. rv^^^)im. t:^ 
aH';l/S, x^P^;l/S. T'fe'^:*--Y JUS. ■fev'^n^fJU 

T^yo-fJUS. :7'pb*:tP>f JUS. y3?^yp-r 
JUS. tJ^nhy-YJUSv ^i^^^JiM. 20 

V-YjuS. :7^p-YjuS. >r y :7 ^p-i^jus, f-u:?^ 
n-fJUS. :^:7h-YJUS. hJU^-^JU*. bFPTbP 
5j<>fJUS. ThP^-<;ua. >/>:f^-<;US. y\i^)l 
T*>^-C;US. ::^n^yYJUS. Vj:.::i^y-Y;U 
p- h;ux>x;u^.^;u». ^->;ua^^^tf 

^\'Si. 3 -:t+Vt^^P-^ + >^;Ua. T-h^tFPt:-^ 
^;US. h^fc Kp:7^j:-;US. t Kp^:*" f 

-^^JUS. -r h^t KP^:t:7^:r.;US. 3-':fn^'r 30 

^;US. 2-:i"=^v-4-y^;U-4-7'h^t FPf 
-^^^US. 4-y h + v'f' F^fc: FP^:tf^:=.;US. 
3-T-F^b FP^:t:7x>- 1 , l-t?:t+e^FS^ 

[0 0 5 1] ^tn-^^ (A 1 ) ^C^sl^r. ^iML^{4 

( 1 ) (o^mmt. ^^u^iiccj^ur. Mm. 1 0 

-SO-tiU^, Jf?*0<»2 0^7 0^JU%, $<E>iC» 
SL<t*2 0-6 0^;U%^*So COJS^. SSiML/^ 
(4(1) (D-^mmt^ 1 0'=t;U%*j®r«. F <h U 40 

(2) cD^W^^J. ^^U*{5[Cc>rtur. ilS. l 0 
-SO-tiU^, »SU<»2 0--7 0^JU%. 3e>iC}? 
iL<«2 0-'60^;U%r'*So C(7)iS^. i^igL* 
(4(2) OD^W^;^^ 1 0 Ui^X F i U 

0. — 0't;u%*SA'Si. hiurcD^fi^ 
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Wit. ^^iMLmfitc^tbr. am. 5 0^;u%iyT. 

«F* L< »3 0 ^;U%«Tr«>&o 
[0 05 2 ] l^flg (A) t^. 

tc>t*jj:;f S«^tt^^«i#fi^*. fc FP^'N'-^+i^F 
s^T;^+;^>'^'-:t+i^F!S. ^^ri^;^-'^*-:^*=^^i^ F 

:^7>^<DT;U;^>ffi ; 5^^P^+1f>. i^^P-^:?*^^? 
PT;U:^7>ffi ; ^>-fe*>. F;Ux>, +e^U>, 

U>-:P:/P5F. :57PP-^>•^f>^<D^^py>^tJ^^b* 

^s;ftKx^ju. mmn-z/^)v. wmi-^^Ji. 

:7'Ph:^>M^^;l^^CDfSfn;?7;U^'>^xxf';l'S ; 7^ 
h^fcFP:7^>. i^-p^ h+i^x^>S. i/xF+i^x 
^>ffl^cDx--x;ua^:&ptfSC<!:3&^5T#So cne> 

^i4rs/c«2®ti±?:ig^ur^-rsc 

m. 40--120''C. 5fSL<«50-'90-C-C*0. 
SJSB#ra«. iim. l-48B#ra. »$U<«l-24 

[0 05 3 ] ffifli (A) (Dy;U>^N*-^x-iy3>^pv 
h^^:?^ (GPC) icJ:-55}<y><^U>^#SS^J^ 
(«T. TMwj chl^^o ) 3. 0 0 

0-30. 00 0. 0^L<^tb. 0 00-30. 00 
0. 3 6^Sf^b< 53:5. 000-2 0. 000 "C* 
2»o CCOm^. «fl§ (A) CDMw*i3. 0 0 0*«-C 

0.— :&30. OOO^e^-Si. U^;^;^ hiU/ci^ 

<oMmmmr'r^m\^f)^$>^o whi (a) <dm 

w<!:y;U^>*-5x->/a>^PvF^^:7^ (GPC) 
CCi:>E>4<yx^U>^»^^l^^^fi (t^T. TMnj 
il^^o ) icotb (Mw/Mn) am. 1-5. W 
*0<« l--3-C*>-5io &*3. (A) /^py 

B§ (A) (DffiSS<bLr«. *gt. ?g^ffltll^ 

[0 054 ] ^ j^^^J ( B ) 

*i%?Bcc4ot:fs (B) f&mt. mn^—m^ (3) 
n?>!mmmim^^M mr. m^^m (b) j t 

ho mm^m (b) ^%^j;in^^\^tcmD{m^ 
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[0 05 5] (3) CCfcCi-C. <0^^e^ 

JVm. 2. 5-S^-^^;U:7*r.;l,S. 2. e-i^^^^Jl/ 
:7xr.;i.S, 3. 4 -s;^^^;l/:7:ii::i;US. 3, 5->^ lo 
j(^)ly ji:::^)im. 2, 4. 6 - h 'J ^ x ^Jb 

a, 4-x^j!/>^xJ^;U»lf(D:7x:^;USS/c«i^l» 

l-:^•7^;^S. 2 -y 1 - ^ 
^US. 3 -y^;l/- 1 -:f:7^>^l/S. I - 

- I -i^y^jim. 6-^^)1- I --ry^Jim. 7- 
ji^ju- I -i-y^jim^ I -i^y^ji 

2. 3 1 2. 4-e^y 
1 -^*:7^;l/S. 2. 5 -s;^y^Jl/- 1 -:^:7^ 20 
^bS. 2. S->>^^)V- I -i-y^jm. 2. 7->> 
y^il/- 1 -::^:7^;l/a. 2. 8 --:^y 1 -:^:7 
3. 4 --:^y ^iU- 1 -:h:7 5^>il/*. 3» 5- 
>?y 1 -:^:7 ^;l/S, 3. I -i^ 
y^}Vm. 3. 7 -ty^^JV- I -i-y^)\^m. 3. 8 
1 -:^:7^;l/», 4, b -iy^^Jl- I - 
i-y^Ji^m. 5. 8-s;^j.^^;l/- 1 -:^:7^;l/», 4- 
j:^^)^- I -i-y^)vm2-i^y^)vm. 
Z-i^y^ji^m. 3-j(^)i-2-i^y^)im. 4-^ 
9-)\^-2-i'y^)\^m^(Di'y^)\^mJStfc{t^9^)mi> 30 

[ 0 0 5 6 ] ^/c. mn^'^^mmt^mm<Dmmmci6 

S ; t Kn+t-y^Jl'*. 1 - t Fn+5>x^;bS. 2 
-fc FP + >^j^^;l/S. 3 -fc KP+>/:7'nf jbS, 4 
-t Fn+5^::^^;i/S^<D^IKl-4<Digil«*4>L< 
«^>i!Sa^cDt Kn + ^>TJi/+;i/» : y F + S^S. xF + 
S^S. n -:7'P;J<^-^>S. i -:7'pjJ<+->S. n-^h 
=¥i^m. 2-j^^)i^y'U7i<^iym. 1 ^;U>'*P3j<+ 40 

t - F =<^i^»^(^g^l» 1 -4(Dtt«ttfc L < 
^t^m)t(DT )lzi^^^)Vm ; F+S^>^ F+S^S. X F 
+ >'yh+>'S. n -:7'p^+i^y h+f>S. i -:/p 
>J<+S>'y h=(-i^», n->^F + e^y t-:^F 

+ 5^ y h + ^>mm(D^m^ 2-5 cDaiit*; t o < 

1 - xF + i^x h + v'S, 1 -n-:7'p;j<+i/x h + 

1 - i -:/P3j<^5^xF + ^'S. l-n-:/h + e^ 
xh+v'*. 1 - t -*/h+>^xh^>^«^(D)^^S5:3 
6 <Dm$mi> L < «^^^^t^(D 1 - T^bcn + >>x h + 50 
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S; 2-y h+^^x h+i/S. 2-xF + >-xF+>^ 

2-n-:^P3j<+>/xF+^», 2-i-:/P3i<+ 
i^xh + i^S. 2-n-:/F + >'xF+Sx». 2-t- 

^ F +^^x F + e^s^coiK^i^ 3-6 (ommh 0 < « 

^jft«i<3D2-T;Urm^S^xF+i^»; h^i^iJ)V:i^^ 
JVt^iym. X F + ^>;^;U?J<x;U:t+^'S. n-r^'P^ 
+ !>:^;b;}^'x;l/:f+S/a. i - :7'P;J<+tx:^7;l/7Kx;U:t 
+ i^a. n-:/F + i^:^;Uji<x;U:^-+v'S^ t-:/h + 
i^:^ ;l/7Px S^S^COg^lS: 2 5 (DiSlll* i>0< 

+i^S. y:fi^^)l':t^iymf<DmM^7--l2<Dry 
;U=?^ >'xx;ur'fe F^^^^ba. l-:^:7^ 

;i/r -fe h ^^v'l/S^cD^tJg - 1 5 (DT -;i/T-fe f 

: 2 --f-h^b FP:7'^x;i.^+>'i^, 2-7^ 
h ^ b F P b-^x^Ur^-^^/S^o^M^^^WS^. 
T>^y^;l/S. 2 -^^T^'X^JUS. 3-i^T>':7'Pb 

[0 05 7] R"* <o^mme--i 2(Dim(D^^mmit 

^iRSfecfcCJf-ecD^^^iLrU, 3. 5-Zy^^)V- 
4-b FP+S^:7:t:x;l.S. 4 - ^ h +5^:7 ^xji,*, 
A-n-Zfh=¥Zyy x.::^)im. 2. 4 -Z^ji h^^^^y 
x;us, 3. 5 -S^y F + 5^:7:*:x;i.S. 4-n-:/F 

1 -:f:7^;i/S^^5jf^L.l^p (3) 
C^T. kiUrti. n^4$fc{t8i)m^L<. mtL 
Xfit. ^(fCli!)mtLl\ —m.^ (3) CCteC:f-5SCk 
FcK.i, ^i^k(D/^•-:7;^2^PT;^+J^S-c^> 

So 

[0 05 8] jrf*LC^K^^J (B) tVX\t. m 
l-(3. 5 -S^y^Jb-4 -b FP + e>:7xX 
;b) -r h -^^b FP^^:7xxr>A h U:7;l/:tpy d7>X 
;^^^;^-F. l-(3. 5 -5^^ ^;U-4 - b FP + i^ 
:7xx;i/) 7=*F^b FP^:^*:7xX•i;Ay:^:7;^:tP- 
n-::^^>>^;^.-^^- h. l-(3. 5-iPy^;l/-4 
-b FP + ^:7xx;u) -r h^b Fp^^:7 xX'i;A>'^• 
->r;l/:i-p-n-:t^:$?>;<^U3^:^-F. l-(4-n 
h=^^->:7xxju) h^b FP^:t:7 xx»i; a h U 
:7;l'^py i57>;^;u*;*- 1 - (4 - n h=^t^ 
:7xx;u) r F ^b FP^:i*:7 xX'>Ay:^:7J^:tP- 
n-:/^>>^J^5^*- F. 1 - <4-n-r^F + S^r?x 
x;b) h ^b FP^:*-::' xx»i7 A>'^•-*7 Jl/^P - n - 
:t^3?>X;U5^*- F. 1 - (4-b FP + i^- 1 
:7^;U) f* h'^'b FP^:t:7xx»^A F y ::^;l/5t-py ^7 
>x;l/**-F. 1 - (4 -b FP+i^- 1 -:^:7^ 
jU) xh^^b FP^^:7xx»i7Ay:^:7;b:i"P-n-:/ 
^>>^>il/4^:*^- F. 1 - (4-b FP+i^- 1 
Jl) T^h-^b FP^^:7 xx«5A>'S— :7Jl/2fp- n -:t 
^^$?>;^J^^^^- 1 - (4 -y F^i^- 1 -:F:75=- 
iU) T- h^b Fp^:**::^xX':;a F U:7;l/=i-py ^>:^ 
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[0 05 9 ] 1 - (4-x h^s^- 1 -i-y^)l) f- h 

1 - (4-xh=^^Sx- 1 :7^jU) f*h^t KP 
^ :t :7 X ^ A >/ ;l/ :t a - n - :/ > X ; u - 

1 - + 1 -:^>^^J^) f^h^t: FP 10 

:7 ;L':i-p - n -;}-^i^>;;^;^*;^- 

1 - (4-n-:r F + S^- 1 r-h^t: 
FP^:t:7 x:::.'?A F >; :7;l/:i-py >x;l/3};* - F . 
1- (4r-n-^h^z^- I --ry^Jl) f-F-^bFP 
^ :i: ^ »i7 A :7 :i- p - n - ^ > X ; U-fi * - 
F. 1 - (4-n-r/'F+l^- 1 ^F^t 
\^a^:ty :tL:^*yAJ^-yJl:tVi~n ^^>XJU* 
;^-F. 1 - (4 F + >-^ F+S^- 1 
-r^F^fc FP^:t:7x^»?A F y :7;l^:tP^ 37>x;l/* 
*-F. 1 - (4-y F+->^ F^S^- 1 -:^:7^;u) 20 
-rF^t KP^:t:7 Ay:^:7;l'^p- n -:/42> 
:;^;l/*4^-F. 1 - (4-y F + i^^ F^^'- 1 

-r F-^fc FP^:^*::?:cr.»>A>'^'-:7;^:i-p-n - 
:t^^>x;^J^*-F, 1 - (4-xF*v^^ F^^V- 
l-:^:7^;l/) F ^ fc FP^:t:7:c^'> A F U :7;U:t 

p^ ^>x>l^.•^:^- F. i - (4-x F+i^^ F+i^- 

l-:^:7^iU) Th'7\:t\=U^:ty :^:^'y2>^y'^y)U4^ 
p-n- >^^>x;^*:^- F. l-(4-xF + >^^F 
^v'- 1 --ry^jV) f'F^t: FP^:t:7x:^»i;A^^•- 
y)\^tu-n-:t!:^^ly:^)Vt-^^-h. 1-C4-(1 30 
-jt F + ->xF+i^) - 1 -i^y^)V:\ ^F^t FP^ 
:^-7x^»^A F U:7;L':tpy ^>x;l/**- F. 1 - 

C4 - ( 1 F + >'X F + S^) - 1 -i^y^)i:\ T F 
^t: KP^:t:7xx«^?Ay:^:7;^:tP-n 
^f>^-F. 1 - C4- ( 1 -y F+v'xF+v') - 1 - 
-rF^t FP^^f xJ^-'j; A>'N'-:7;l':tP - 
n-:**^^>x;b*4^- F. 

[0060] 1- C4 - (2-^ F + i^x F+i^) - 1 
h^t Kp^*:7 A F ')y)V^Vi 
^^>X;l/;^^x- F. 1 - [4 - (2 F+t^xF^ 40 
i^) - 1 -i^y'^}\^^ ^F^t FP^:t'7:«;X«i;Ay:^ 
T?;!.:*- p-n->^i5?>X;l';}^;^.-- F. l-(4-(2- 
y F+->x F + i^) - 1 - i-y^)^^ f-F^t: FP5^:t 
:7xx»^A>'^•— :7;i/:^-p - n -r^^^^:^;!/!}^*-- F. 

1- (4-^ F+t^:^;;U3j<x;l/:f 1 -:f-:7^;l/) 
-^F^fc Fp^^:7 3i:=-»^A F U r^il/rtP^ ^>x;^7^ 
4^-F. 1 - {4-y F+e>;<7;U.i<x;U:t + i^- 1 
:75'jl/) -r F^b FP^^:7xX'5Ay:^:7;l/^p- n 
-:/^>x>H/;^4'^- F. 1 - (4 -y F + >';^;l'ji<'xjl. 

1 F^ t FP^:t xx*^ A^^• 50 
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-:7;U:tP-n F. l-{4-x 
F + t^:<7JU3j^xj|/:t+^- 1 f^F^bFP 
^^:7:i:x^A h U:7;i/^py ^?>x;^d-^^--F. 1- 
(4-x H+i^;^;U#x;U:t+i^- 1 -:^:7^;U) f- F 

FP?:t:7xx«?Ay:^:7;U:tP-n 
**-F. 1 - (4 -X F=^^>^;^;l/iJ<x;l/^+^'- 1 - 
f"F5t FP^2^:7xX'^;A>'^•— ^;l/:J-p- 
n-:i-^^>;^.^U*4^- F. 1 - (4-n-:7*p;J<+^> 
:^;l/;J<x;l/3f+5^- 1 -:^:7^;^) f-F^t Fp^:*-^ 
xx-i/A h V:7>iU:tP^^>>^>'l/^^-- F. 1- (4- 
n- >'*PJi<+e^:^;U3}<'x;U:J'+^'- 1 h 
^fc FP^2^:7xx»5Ay:^:7;^:i-p-n - :/:^>;^;l/ 
**-F. 1 - (4-n-:/PJj<+2^:^Jl/?J^xjl/3r=t^2^ 
- 1 - -ry^yX^) F^t: FP^:t:7a:X'5A/>'-:7;U 
:i*P-n-2}-^:$r>;^Jb7^4^- F. 
[0061]l-(4-i ->^P;i<+->:^Jl/jJ<x;V:t + 
i^- 1 >'^;I/) -r h^t: FP^:i-:7:cj::.»i7A F U 
;l/*py ^>;^;b.1^*- 1 - (4 - i -:7'p;}<+v 
1 7- F^b FP^^t:^ 

xX»i;Ay:^>^;^5^p-n -:/^>x;l/3^^- F. 1- 
(4 - i -:7'p:i<^e>:^;l/xKx;l/^+v'- 1 -^y^ 

f-F^t FP^:i*:7xx»^7A^^•-:7;i/:i■p~n-:^- 
^73^>;;^;^;^*- F. 1 - (4 -n-:/F + i^:«7;l'5i<'x 
;U:J-^>'- 1 -:^:7^;l/) y^h^M Fp^:*-:^ xx»:; A 
F y py ^>:;<;U;}->:^- F. l-(4-n-:/F 
+i/;^;U;J<'x;U:t + ^>- 1 --ty^JU) 7^ F 5^ t FP^ 

xx'j Ay:^>'jl/:f p-n - >^^>;^;l/**- F. 
1- (4-n-:/F+^:^7;^^x;l.:f + v- 1 -:^:7^ 
^U) f'F'^ t FP^:^*>^x^'^?Av'^•-:7;^2^p-n-5^- 
^^>x;l/J^:^- I - (4- i-yh^iy:^Jlyr<^ 
1 -:^:7^;^> T^-F-^t FP^:t:7xX»?A 
F y :7;l.:^-py ^>x;^5^;^- F. l-(4-t-r^F 
^^>^;^;U;J^'x;l/:t+i^- 1 - t^y^Jl^) r F^t FP^ 
:t:7xX'5Ay:^:7;l/:tP-n - :/df>x;^!^:^- F. 

1- (4- t-yh^iytj)i7r^:^)i:t^zy- I --ry^ 

)V) F ^ t FP^^:7xx»^;A^^•— :7;^:tP-n-:t 
^d?>x;^^^4^- F. 

[006 2] 1 - {4'-^yiy)V:t^ty- 1 

;U3f.;?.-F. l-(4 — c>i^;U:t=^>'- 1 

Jl/) -f-F-^b FP5=•:^•:7iX•5A>':^:7;^:tP-n-:/ 

^>x;b;i->:^- F. 1 - (4-^>t^JU:t + t^- 1 

f" F^b Fp^^:7 j:::.»i;A.'A— :7;U:^-p-n 
-:t^^>x;l/;^4^.- F. 1 - (1 -:^:7 5^;UT-fe F^ 
'r-F^bFP^:t:7xx»>AF y :7;l/:i*py ^> 
F. 1 - ( l 5^;ur-fe F ^ F 
■7b FP^:**:7 xx^i? Ay:^:7;U:tP-n -:/3f>;<;u 
rh*-F. 1 - ( 1 -:;^:7^>>l/TH2 F^^-^l/) X F^b 
FP^:t*:7 x^»^A>^^•-*7;^:^*p-n -:ti5^^>:^JU^h 
:^-F. 1 - C4- (2-7=* h^b FP:7'7x;l.:t+ 
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t Kuy^:::.;!/:^^^^) - 1 -'^y^)l^ T^h^fc: FP 

^ :7 X A y :f ; U a - n - :/ ^ > X ; 1/ :^ - 
1 - C4- (2-f*h5b Fcir^^r.;b:t+i^) - 

a-n-:t^4?>;?^;bj^*-h. l-C4-(2-f*h 
Faf^-;l/:t+^) - l f^h^t F 

- C4- Fufc'^^;l/:^-+S/) - 1 - lo 

:7^;l/] h^t: FP^^:7 n 
-:/^>;^;^^^:^- F. 1 - C4- (2 -f* t Fn 
t:"^::.;!/:^^^^) - 1 -i^y^JV^ t* b Fd5^:**:7 

CO 06 3] Ctl60D»SLC^K«*S«J (B) CD^^. 

I^CC, l-(3. 5 -t^^y ^;l/-4-k Fn^i^:7x^ 
T-h-^t: FP^:i*:7xj:.'>A>/:^:7;U:tn-n-:/ 
^>;^;l/;^:^- l-(3. 5-i^-^^>»U-4-b F 
P+S^r^ jc:::.>»U) h ^ b Fp x:^";; A^^•-:7;l/ 20 
:tP"n l-(4-bKP + 
S^- 1 -:^:7^;l/) h^b FP^:*-:7x:^»i;A>^:f :7 
;i/5hP-n -:/^?>;^;i/3t:*- F. l-{4-bFP + 
1 h ^ b FP^:t:7 :c j:.'i;A>'N*-:7 
;U:i-p-n -:i-^^§f>x;l/**- l-(4-n-:/ 
h^iy- 1 -r F^b FP^:t:7 x^-J/A^ 

:^:7;l/:tP-n -:/3f>x;^5^*- F. l-(4-n- 
1 T^h^b Fp^*:7x::.^a 
>'>--:7;l.:f p-n-:i-iJ7^>x;l/**- 1-(1- 
i-y^jVT^hj'^^JV) r-F^b FP^5»-:7 xJ^»iiAy 30 
:f:7;U:tP-n - >^l>>XJ^^h^- 1- (l-'Ty 
^;l/T-fe h^b FP^:f :7xr.'^A>'A*->' 

wtc^jc^r. (B) mivifc{t2ma± 

[0 0 6 4] *^?gcc*5Cir«. ®^^J(B) 

(b) J ic^^. ) ?:etffl-r^c<?:;&sr^^. K^S>J 

(b) <hUr«. :t::.»i;Am{t^1?5. >'>py> 

(b) <Dfi«JiLr». TiB(D«>(D%^tf5C<b3&i'C 

[0 06 5] :t^'?Aig|b^: A ^{b^Jgji U 

m^it. 3-F^»^Aie, X;l/^^::.»i;A^. il^X 
*::.»i7A^. i^rV^OAm. b V S^^'i; At^ll^^Cf 
*ci;&^.rt^o 5f*l/C^:i-^'?A^^t^iB5<tur(3:. 
S^^'x— jl/a-F^^-^A F 'J:7;U:J-p^d?>x 
x^;l/3— F^'i?Ay:^:7;l/:tP- n 
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;u*P-n -:^*^^>x;^5^;^- b';3^(4-t-:/ 
^;l/r?x::i;U) 3- F^»t?A h y r^Jl/3|-p>^r>>^;l/jJ? 
:t;--F. bX (4- t -:/^;U:7x::.;U) 3-F::«»i;A 
>/:^:7;l':tP-n-:/^>x;l/d->^- bx(4-t 

xr.;i/) 3- F^*? A^N"-:7;U:j-p- n 
:5^^>x;U:^^- ^ l? :7:c::-;^X;^^^^'i7A h y :? 
;l/:tP^ ^>X>H/Ah^ — h y j:i;L/X;U;f;j:.^A 

p-n-:/^>x;l/^h*- h 'j:7x^;U 
X;U*:=. A^N*— P - n - 5^ ^ ^ > X * - 

h y :7x::.;l/X;l/.1^^»5A 1 0 -:^>:7t-X;1/ 
**-h. s^t5'P'^+s^;u • 2 -^+y^>'^p^+$>;u 

>?>'^p-^=^^->;l/ . 2 + VS^^P^^i^;l/X;U 
*j:.':;A h y '7;l/:tpy ^>x;U3t;^- 2-:t^V 
i^^P-^+'>;U>^^^;l'X;u*^'i;A h y r?;l':i*p^ 5? 
>x;l/5^*-F. 1 -:^r?^Jb-:^^^;l/X;l/3j>j:.«i;A F 
y y;l/:tpy ^>x;l/.1^;^v- l 

x;l/Ah^^7A h y r/;U:rp^^>x;i/;^4^- 4-i^ 
T-/- 1 -:f:7^;U2;?j>e5^;Ux;b*j:.»?A F y P 
^^>x;i/*;^- 4-^Fp- 1 -:^>'^;u-:;^^^ 
;l/X;Uji^:::.'i7A h y :7;i/^p^ ^>x;^r^:^- 4- 
1 -:;^:7^;us^y ^;^x;^^h^'^;A h y :7;U:*' 
p^^>x;l/*4^— 4 -^T>'- 1 -:^:7^;l/5^x 
^;l/XJl/;^:=-'i?A h y :7;U:*'P^ ^>x;l/?^:^- 4 

Fp- 1 -:^:7^;ut^j:^;Ux;U>-tJ^'i;A h y 
:j'P-^3?>x;l'4^^x^ 4-^^;U- 1 
x^;^x;^3^J:-•^;A h y :7;i/:tP-^^>xji/5^:^- 
4-b FP=^>^- 1 -:^:7^;Ut?y^;bX;U;J^::.'?A F 

So 

[0 0 6 6] ^^py>^W{b^^K^ : ^^P>5^>$W{b^iBJ 

^>PT;i'+;L'a^W^<b7k^{b^ 
iB3. ^^pr;^+;^S$wa*iS^<b^^^^WSc^ 

^r^^?>. ^^f*Llw^py>^:^>fb^^gJ<!:L.r«. m 

tf. :7x::.;i/bx ( h y ^pp^^;u) - s - h yrs^ 
4--p^ h + >^:7x^;bbX ( h y ^ppy5=-;U) - 
s-FyT5». 1 -:^:7^;l/bX ( F y ^PP^^ 
Jl') - s - h VTzy^mo) ( h y ^ppy - s - 
h yTt;?>^^»'^. 1. l-bX{4-^PPyx- 
-2. 2. 2- h y i^PPXi?>^>&^tf-5C<i:*5 
■C*5o S^ry>5r h >{b^ : i^TV^^ F >it^^t L 
1. 3-iy^h-2-iyrVit^^. V> 

ti. 1, 2 h + >'>^:^Te^ F-4 -XJl/ 

^^-ju^pyF. 1, 2-i'y h=¥y>iyTiyV-5- 
X;l/;^j:i;U^P y F. 2. 3. 4. 4* --rh^bFP 
+2^^>V^:7x>^>(D 1 . 2-:^:7 F + >'>5^r5^F-' 
4-x;brh>^xXf';l'$/c^^ 1 . 2-'ryh'^y>ty 
T-:^ F- 5 -x;b?t:>^xx7-;u. i. i. i-hyx 



25 

[0 06 7] X;U4-->{b^^: :^jv^^yit^mtux 

;l/<DhUX ( h y ^>x;l/^h:^- h) . xh 
p^>s^;l'-9. 1 0 - s^x h+f>T> h ^•fe>-2 - 

[ 2. 2. 1 ]^:/h-5-x>-2, 3 20 

[ 2. 2. 1 ]^:7>-5 -x>-2, 3 ->^;^>H'3J<>> 

0[ 2. 2. 1 ]-^:7>-5-x>-2, 3 
i^-r^F. N-b Fn=^S/X^e>-/$ F F y:7;l/+p-;^ 
^>;:^;^;^^;^- N - fc Fu + t^X d7>^>< ^ F >':^r? 
jU:j-a-n F. N-tFo+S^;^^ 
iy^ ^ h^/^-y)Vtn-n-:t^^>:^)Vt^^^- 
1. 8-i-y^iy>iy:^)\^7f^>m^^fhVy)l^\:i^ 

1, 8 ^U>>^:??7;l/3i<>K>(' 30 
s F-':^:7>^^:ta-n-:/^>:?^J^^^*- F. 1. 8- 

[0 06 8] Ctlf^CDWm^] <b) (D5^, i;^>':iix 
;l/3— Fx»i7A h U:7;l/:tny i^>x;l/A^^-F. >^:7 
xx;UH-^ Fx»irAy:^:7;l/:i-p-n - 

- F. >?:7 j:x;i/3'- Fx'jA^s— :7;l/:j-p~n -if^ 
^>>^;l/;^*- F. (4- t ~:/^;l/:7:cx;u) 3 

- Fx»^A F l!:7;l/:^'py ^>;^;l/;f>;^- trx(4 

- t -:/^;l/:7 xx;u) a— Fx*i;A>/:^:7;U:tP- n 40 

- >^^>::<;U:^*- F. bx (4 - t -:/^;b:7:iix 

3- Fx'^;A>'^•-:7;^^p-n-:^■ ^i5?>;^;l/*^ 

;U;^^^— h U:7*x;l/X;^^^x•i;Ay:^>';^:i-p- 

-yjl:ta-n-:i'^^ly:^)l&-^-h. i>^P^+e> 
• 2 -i^-^vi/^P-^+i^^l/ • y ^;b;^;i/*x»5A F 
>;r7>H/5rp^^>x;i/7h:^— s;?s^i5'p-^+v;1/ • 2 
-^J' + y >'^p^+>';UXJUAhx'i;A F U ::7>'l':**P^ ^ 
>X>rl/3^:r^- 2 -2f+v->^P-^^^>';l/->^y 50 
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;^^^x•i;A h p^ ^>;j^;l/**- 4-tF 

a^iy- 1 -:^:7^;i/i;?^^;u;:^;i/?f>x'i;A F ur^;!/:*- 
py ^>>XJ^^h^- F. 

[0 06 9 ] F y :7;U:tP^:>>X;l/;i^x;Ubt^^P[ 
2. 2. 1 ]'^:7*F-5-x>-2. 3 -i^:^;l/:^>^>r 
^ F. >':^r^il/:tP-n-:/!S?>;^;l/3^x;bfcrs^^P[ 
2. 2. 1 - 5 -x>- 2. 3 -s;^;^;;!/^^^^'/ 

^ F. >'^*-:7;l/:tP-n-:t^^>X;U^hx;Ube^^p 
[ 2, 2. 1 l-^i/F-S -x>-2, 3-t?:^>il/!j<Sx 
-r^F. N-t FP^^i^X^i^H' ^ F h U^;l/:tP> ^ 
>x;l/^h4^-h. N- t FP + S^X^i^>r 5 F>^:^:7;U 
:i*P-n -:/^>x;^.-t;^^- F. N- t FP^i^x^J^e^/ 

a F^>'-:7J^:tP-n-3f>7:$r>X;l/**-F. 1. 
8-:^>'i?U>i;^;^;b^*>^'r ^ F h :7;l/:fpy > 
:^}V7i-^:i^-hm^m^Li.K mnm^^l (b) # 
2 ««±?:ig^ b-cffiffl-r S C i J&^rt So 

[007 0] *^HJ<D®S5(Wi^14^)!gffliSJ^tCtet^r . 
(B) iMI^3tS»J (b) (D^Hi^mm^t. 

fli(A) 1 0 0fifiSPtc*tLr. as. 0. 1-1 OS 

asp. »Sl/<t3:0. 5-'7fifigP'Ci)So C(Di©^. 
BuiB^tt-<£flaS;:^^0. issa5*j®rti. /i^^*5ci:t/^ 

mmmr'ri>mm^$>K>. -7?i omfigp^r^x.^ 
(b) (D^fflsa^ti. m^^m (b) i^is^j (b) 

iCD^tH 0 OM«PtCj*br, 2 OSS%ti 

(b) (ommm^f)^2 omm%^m^^t. 

[0 07 1 ] :^^m<DmLmmmsmmjm(^\t. 
ccio^^^j (B) ^m^^m (b) ^^ib^c^m<D 

m!iB^mtr^<Dmtm:^mm (ped) (D^mcj:^uzy 

TIB-IK^ (5) 
[0 07 2 ] 
[{b2 3] 

R^— N-R^ (5) 
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C— flaSC (5) SR' itfSK(iCmL(tCykmm 

[0 073] vmstint^ (ij(T. ^^mmit^m 

€>{b^ (OT. r^^{b^:^ (p) J <bc^'5o ) . 

(JWT. cn6«:*i«>r r#^^<b^ (^^) j ic^ 
) . T$ Ks^wk^!^. ^iyTit^^. ^mmm 10 

[0 074] $^{b^ iLr«. mtf. n 

x^;UT$>. h U -n -:7'pfc-;bT^ hU-n- 

h y -n — ^:/^;bT^ hU-h 

-'rS^;i^r^>. ^^p^+s^;us^y ^ji/T s^i^ 
^P^+*x;l/j,^^;l/r h ';->^P'^+i^;l/r ^ > 

4--hPT^i;>. S^>':cj:.;l/T^>. hy:7j: 30 

[0 07 5] $^{b^ (p) X 

>i;^T^>. 4. 4* -l^r^y-Jys,:^)Vji^ly^ 
4. 4' ->?T^ >'S?:7xx;Ux— 4. 4' 

-^^>V:7:f:>^>, 4, 4* -lyT^ yi^y :^:^)\^ 
r^ly. 2. 2 -ex (4 -T^ :7*P>^^• 

2- (3-r ^ >/^xx;l/) -2~ (4-T^>':7 40 
x-;l/) :/P^s>. 2- (4~T^ >':7x-;U) -2- 
(3 -fc Kp + S^:7xj:.;U) :7*P>'N*>, 2-(4-T^ 
- 2- (4-t: Kp+^>:7x-;U) y'ru^ 

1. 4-ex C 1 - (4-T^>^>':cx;U) - 1 - 
^^JUX^JI/) -c>-tf>, 1. 3-t'XCl-(4-T 

x^;ur 5 >'x^;l/) x^f-jb^^r^tf tifi^C^ 
-So $^^{b^^ O^) <tLT«. ^yx^u 
>'Y^>. ji<»jr y;i/r^>. 2 -$;^^^;1/T^ yx^ 50 
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[0076] OTlBT 5 KS^W^b^i LTtt. M;*. 

N- t ->^h + ->:^;Ud<x;l/i^-n->/x;UT^ 
N- t -:/h+S//7;Ud<x;u$y-n-f'i^;l/T5 
N- t -r^ h + S^:^;l/.i^x;l.Sy>'>7p^=^^>/;Ur ^ 

N- t -:/h + 5>::^;l/;ffx;U- 1 -r ^v>^;l/T 
N- t -:/h+>^:^;;l/^xjL/~N-^^>iU- 1 - 
Tyv>5F';l/T5>. N. N-i^- t -:/h+$^:^JU*r 
1 -T^v>^;UT^>. N, N-i^-t->^h 

N- t -:/h + i^;^7;U;Kx;U-4. 4' -S^T^^ 

x;U'^+if^^lx>i;>T^>. N. N. N* N* -r^h 

N. N' -5^- t -:/h + t//7;l/*rx;l/- 1 , l -VT 
$y^:7*^>, N. N* ->^- t h=<^->;^;l/;Kx;l/ 
-1, S-i>r^yyir^^y. N. N* -s?-t-:/h 
=<^i^;^;l/:J<x;l/- 1 . 9 -S>r ^ -^>':^>. N. N' - 
t -:/h + ->;^;l/5j<x;i/- 1 . 1 0 -s^r ^ ^'f'* 
N. N* -i;^- t + 1 . 12 

-2^T^ >^ K'r:^>, N. N' t - :/ h + 

;Kx;l/-4, 4* ->^T^ >'S>:7:cx;l/^^>, N- t 
-^V^zytj)l:r^z.)\,-<-^X^ N-t-:/ 

y-;l/^CDN- t -:^h+->:^JU7Kx;US^*Tay'^b 
^<D{3t:j{?\ 7h;l/AT^K. N - ^ ^JU*:;UAr ^ K. 

Pt*:t>T 5 K. -^>XT 5 h\ fP U F>. N-jrf^ 

[0 07 7 ] HulB-i? l^Tit^t Lr«. t?ll;^«. 

-><^;l/'>UT. 1. I -i^jt^JV^Ur. 1.3- 
i;^y^;l/'i7UT. 1. 1. 3. S-r^h'y^^Jl^ly 
T. 1. 3 -i;^:7xx;l/»i;uT. hV-n-^^)V^^ 

4-^^;!/^^ ^V->iU. 4 2 -:7xx 
;u>f$^V'-;u. N- t -:/h+>':^;i/*r^;u-2-:7 
xx;b^>X>r ^^!/-;i/^<o-f ^ fcfi;$;> 

2 ^Jbf; s^>. 4-^^>>bt:-y 2-x 
^;Wb*U>>>. 4-x^;l/fj>?>. 2 -:7xx;Uf'; 
i^>. 4-:7xx;Ut*»;s^>. 2-^^;l/-4-r?xX 
;l/b-y>^>. xn^>, x=i^>g!. xn^>KT5 
K; 4-b KP + t^+^^U^. %-*^iy^ 

yvy. »;s^>^<Dt'';>^>s ; b'-^^i». i- 

(2 -b KP + 5^x^;l/) b"^^>?>^<Db"^5S;?>S 

(Dt57&\ b'^>>>. b-^v/-ji'. b-yys^>, +^"tfy 
:7*y>, bp b*-^ 3-b'^y-;^y 
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-1. 2 -y'}a^'i>iy:t-JV. 4--><9^;u 
*;^5^y>. i. 4 i. 

T1fhfi/i'n [2. 2. 2] :tifii>mi:mifi>Ci:i» 

[0 07 8] cneo^^^wm^!^©^^. 
it^ (^) . ^mmt^ (a) . #^ig«3gi)!i^b^ 

E^JI«> (A) 1 0 0«fiS|5K:*ti/-c, m-^. 1 

5 SSSBWT. L- < « 1 0 MgPt^T. $ 6 OCjfS lO 

K^fi*5 1 5 mm^^m^ s i « h i o-coj^s 
*iJiaii?f'i(DBe^a*j o . o o i mm.m^mv$> -ya 

[0079] Sfc. *^?g©,®S!(*fi^tt©i!gifiJS^{C 

>Mt-:/5^;i'. 1 -r^^v>^>;!7;i'jK>g^t -:/^ 
:^=->*;^5^^r.;^y5^J^. 1, S-T^-^^^^i^iiJ)]^^ 

Jl. 1. 3-T^-?>^>imMiy- t-^^M. 2. 
S-t^Jjf ^il/- 2, 5 -i^ (T3^v>?^Jl/*j|/*r-;U:J- 

-n — ~+-!f>^©r:S<'v>4?>p^f*ffl : 7^:^ 

^/'?n>'^ h >x;^f-jl/3?©f'^+S/3— il/^x;^^ 
h^t KPf^:^;U, U h 3 — ;L'K>-'A*n>'^i' h>x 

X7-ju^©«; h3-;uKxxT->'US^€W€>ci*i-c 40 
cn^oiigHj^^jnsiJK. ma-c*/c»2«jy± 

fi«> ^flg (A) 1 oommmcMur. mn, bom 
agpjwT. »*L'<«3osfigi5fe(T-c^>^. com 

[ 0 0 8 0 ] sAi. :$:m^<om>mmwiwmm!m.mK. 

A-it. ^•;:*-+i^x5=-U>^'i7 yjl/X-T^;!/. jt<ij:i-+ so 
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j^x9=-U>;^7^T';jl'X-7-;l'. it+i^x^" 
u>f;i/x-^ji/. !i<•;:i•+->x5^^>n-J^47 5=•;^7x 
— ;Ux— f-jl/. jf<ll:*"+i-'X?-U>n j:^;!/ 
x-7';U. «J<';x5=-u>d^'J3->'Ui^5'i' h> '■J<'J 
x9^U>i^i;3-;Ui;^;^T-TU'- h^©>'^:t>^l?SB 
?S14S«J©K3{P. fe^-nSo'kS'C. K P 3 4 1 (fte-fb^X 
* m) > ^'j7P-No. 7 5. I^No. 9 5 
i^mtit^ <») Sf) . X7 h •;»7-EF30 1. 
F303. PIEF3 5 2 ( h— 5^A:^O^^ii'U' (#) 
m) . jifiVr 'ji>7.V n I , lalF 1 7 3 (s^B^-T 
>+{t^X* (^) »i) > :7Ci5'-KFC4 3 0. I^F 
C4 3 1 (tt:fe;^y-XA Si) . T1J-t;</- KA 
G710. •y--r'n>s-382. PISC-lOl. lal 
SC-102. I5JSC-103, f^SC-104. PIS 

c- 1 0 5. pisc - 1 06 {mm'i- m) m) 

m<Dm^mit. mm (a) . m^^m (b) is^umm 
^m(b) ©^§ti 0 oafigiJ«:3stL/T. a^. 2*s 

[008 1 ] mfmmmo^m 

LX, ii^. 5~5 0S«%. 

<»i o~2 5Sfi%i!&sj;^ic« m^iicmmi'tco 
^. mtKLSo. 2 Mm^©7^ Ji/d»--c6ja-rs 

c<i:(cj;-3r. mm.^mmtLxmm^tii,. BfrisfflRS 

!e)?g?g©iSM«c{gffl3nS;^JiLr(*. 2- 

>. 2 — -+1f>'>. 4->>f^;U-2 -^>^f>'>. 3 
-j.t5^;U- 2 -'^>5f 3. 3-l>>c=f-)\'-2--:f 
^yiy. 2-'N:r3fy>. 2-:ti>^ y^momim-h 

^a'\+-y-y>, 2. 6 -i^y 
-C V !^ d >^©|gt^©>&- h ; :7*D f p > y 3 
*y^?^;l/x-r-;l/T-fe7^- h. ::^afu>yy =i-jl/ 
^yx^;Ux— T-^UT-fef-— h. fU>yy 3— ;l/ 
■t-^-n-^'atVUx-T-jUTiZT"- r^Pb'U^i' 
ya— ju-ty- i -:^af ;ux— -y-iUTHz-f-— 'r^'a 
fu^i'y 3 — n -:?'5^;l/x— f-ji/T-bf-— 
h. 7'ah*U>i^y i -:/?-;l'X-T-;UT 

427— h. 7'nfU>i/'yn— ;u^y- s e c-:/?^;!/ 
x-^jUT-fef— h. ynh'tx^ii^y t - 

:?'9^;l'X-7";UT-fef-- h^©:/P fL'>y y 
yT-'U+JUX-f-iUT-bf— : 2-t KP+i^7"P 
9^-11'. 2-t FP + ->r/"Pf:i->Mx9^;l/. 
2-t KP=^^i^7"Pb*:t>^n - 7'p fJU. 2 - t Kp 
+ ix7'Pb'j|->g? i -^'Df-iU. 2-tKP+V7*Pf 
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:j->Kn-:/^;k 2-fc KP+i^yPb:-:i->Ki 

2 - b Kn=^^>':;^ab*:t>Ks e c 2 
-fc FP + vy'nf2f>K t -:/^;l/^(D2 - 1 Kn + 
i^^'af:*- >Kt;U+;I/S ; 3 - y h+e^:7-pf:i->M 
^^;k 3 h + i^>^af5h>Kx^jl/, 3-xh4^ 
i^:7*nt;^>K^^^l/. 3 -x h ^Sx:/a f:t>^x^ 
;i/^(Z) 3 - r n + :7* n k' > ^i^Scd {^i)^ , 
[0 08 2] n -:/PbVUT>'l/3-;U, i-:7'PbVUr 

x^U>^yn-;l/'t>^-n-:/PbVUx-7='^U, 

x^;Uj:-7^;U, 5^x^ U>y y n - :7'p b* 

T-;I/. S/x^U>>/y :a--;l/t^-n -:/^;bx— 
-r;!/. x^u>^i;n-;i/'ty^^;l'X-f'>'UT-fe'r- 
x^U>:5/»; n-;U^>^x^;l/x-r*^l/r-t27^- 
x^U>^yn-;l/^>^-n-:7'PbVUx--r;l/T 
■b-^-h. >^Pb*U>^y =i-Jb^y^>i^^;l/X-7^;l/, 20 
:7*Pb*U'>yU ;l/^yx^>H/x— f^;^, :7*Pb'U> 
i^y n-;i/^>^-n -:7'Pb';Ux-'r;l/. h;l'X>. + 
i^U^. 2-b KP + 2^-2-^^;l/>^Pb*:*->Kx^ 
xh+vft^x^;l., b FP^^S^g^Kx^;!., 2- 
b FP^-s^-3 -^^;HS^>^;b. 3-^h + s^::^^ 
^l/T-fe-r-h. 3 -^^;u-3 h+^:/^;ur-fef' 
-h. 3 3 ^+s^:/^;^r/'Pb•:t*- 
x^;l/. i^Kn -:7*Pb-;U. itKn~:/^;U. r-fehit 

r-feH^Kx^;K bVl/fcf >ffiy b-;l/ 30 
b*>^x^jl/: N--p^ ^Jbb'P y F>. N. N-t^^^ 
;U7^;bAT^ F. N. N-e;?^^;l'T-fe FT ^ F. 
>>;l/x^;l/x— 7^;!/, i/- n -^+i/;l/X — f-;!/, i^x 
^u>y y 3— ju-t-z-^f^ji/x— f^;u, iPx^u>^y 

i^K'-^>5^^k ^m#ffix^;k L.i9.^Ke;^x5^ 
-^b-r >^5;^x^;u, r-:/^p^^h>. ^^x 
^U>. jKK::''Pb-U>^^W'5C<»:;!>5r#-S. 
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